DEVICE FOR DYNAMIC STORAGE OF OBJECTS 



Description 

The invention relates to a device for dynamic storage of objects according to the 
preamble of Claim 1 . 

As is known, for example, from US 4 413 724 or EP 1 275 603 Al, such a device, 
based on the continuous displacement capacity of the carriage in both directions, allows a 
rapid and finely timed adaptation of the buffer capacity as a function of the conditions at the 
entry station and at the exit station and thus it makes it possible, for example, to dynamically 
couple two machines that can be operated with different outputs. It is characteristic here that 
all the objects that enter into the entry station or are removed from the exit station pass 
through the entire conveying section with variable length in each operating state, where the 
conveying section thus has simultaneously a transport and also a storage function. The 
positioning or the movement of the carriage is achieved automatically with the two drive 
devices for the conveying means, and the objects can remain on the conveying means during 
the transport from the entry station to the exit station without excess advance. 

However, the deficient lateral guidance for the objects is a disadvantage, because the 
objects stand freely on the conveying means, particularly in areas of deflections. The known 
dynamic storage devices are consequently not suitable for the rapid transport of objects with 
low resistance to tipping, for example, empty plastic bottles. 

In addition, the flexible conveying means of the known devices, which are formed by 
link chains, are received substantially with sliding motion in stationary guide rails, which 
results in a high degree of wear. To further complicate the situation, in EP 1 275 603, in the 
case of a spiral-shaped design of the variable conveying section, strong traction forces 
directed toward the interior of the arc of the link chains occur. In this known device, the link 



1 



chain also must engage in the area of the deflections of the carriage with the stationary guide 
rails, against the tractions which act towards the interior of the arc. The presented solutions to 
lift the link chain by means of a rotating deflection disk or by lowering the guide element of 
the interior of the arc are not suitable for a practical continuous use with high conveyance 
output. 

The invention is based on the problem of achieving, by using a device according to 
the preamble for dynamic storage of objects and with simple means, a breakdown-free 
transport even of objects that are prone to tip over at a high speed, particularly in the case of a 
spiral- or coil-shaped design of the conveying section. 

The problem is solved according to the invention by the characteristics of Claim 1 . 

In a device according to the invention, no shifting, tipping over or similar movement 
of the objects is possible; such movements are reliably prevented by the grippers, which are 
capable of fixing the objects from the entry station to the exit station without circumferential 
gripping and without additional securing. The separation between the objects during their 
advance over the variable conveying section is always maintained with precision, so that the 
orientation of the objects is not changed as they pass through the device. The device 
according to the invention therefore can be connected, for example, directly to the outlet star 
of a first machine and the inlet star of a second machine. The dynamic buffer effect is 
consequently not affected in any manner and no additional object timing devices are required. 
In this manner, a controlled processing, removal by sorting, or multi-track distribution of the 
objects is also possible with the help of the conveying means. 

Advantageous variants of the invention are indicated in the secondary claims. The 
design of the flexible traction means and of the carriage indicated in Claims 10-27 is 
particularly advantageous. The guide rollers allow a particularly force-saving, low-wear 
operation of the device, where the movable arrangement of certain guide rollers facilitates the 
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disengagement and engagement of the conveying means from and into, respectively, the 
stationary guides. This design can also be used advantageously according to Claim 28 with 
conveying means for dynamic storage devices according to the preamble, which do not 
present any grippers for the objects, and also according to Claim 41 with a link chain for a 
dynamic storage device. 

Embodiment examples of the invention are described below with reference to the 
drawing. In the drawing: 

Figure 1 shows the schematic top view of an installation for the 

manufacture and filling of PET bottles with two integrated dynamic 
storage devices, 

Figure 2 shows the schematic course of the conveying means of a dynamic 

storage device according to Figure 1 , 
Figure 3 shows the cross section A B according to Figure 2, 
Figure 4 shows the top view C of Figure 2, 

Figure 5 shows the top view of a drive station for the conveying means, 
Figure 6 shows the vertical cross section through a drive station for the 

conveying means, 

Figure 7 shows the perspective view of the carriage of the dynamic storage 

device according to Figures 1 -6, 
Figure 8 shows the schematic course of the conveying means of another 

embodiment of a dynamic storage device, 
Figure 9 shows the conveying means of the dynamic storage device according 

to Figure 8 in detail, 

Figure 1 0 shows the perspective view of the carriage of the dynamic storage 

device according to Figure 8, 
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Figure 1 1 shows the view from below of a carriage with articulations, 
Figure 12 shows the partial top view of a conveying means with movable 
grippers, 
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Figure 
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shows the perspective view of a chain link with pivotable guide roller 
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shows perspective views of a conveying means 
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shows the cross section through an additional embodiment of a roller 






chain with lever-like pivotable guide rollers 
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shows the perspective view of another deflection of the conveying 






means according to rigures lo and 17 
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shows the top view of a dynamic storage device with horizontal coil 






axis. 
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show perspective views of a 
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different embodiment of the conveying means 
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shows the perspective views of the conveying means 
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according to Figures 24 and 25 with different grippers 
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Figure 28 shows a perspective view of the carriage for the conveying means 

according to Figures 24 and 25, partially without roller chain. 

The installation according to Figure 1 is set up for the manufacture, labeling, filling, 
closing and packing of objects in the form of PET bottles for drinks, hereafter referred to in 
short as bottles G, which present a support ring T in the usual manner in the head area. The 
installation comprises a rotating stretching-blowing machine 15 with an outlet star 16, a 
rotating labeling machine 17 with an inlet star 18 and an outlet star 19, a rotating filling and 
closing machine 20 with an inlet star 21 and an outlet star 22, and a packaging machine 
which is not shown, all these parts being of a conventional construction type. Each machine 
presents its own motor - not shown - by means of which it can be driven continuously 
together with its star wheels at variable speed. Between the stretching-blowing machine 15 
and the labeling machine 17, as well as between the filling and closing machine 20 and the 
packaging machine, which is not shown, a dynamic storage device V is arranged in each case. 
The first dynamic storage device Vi transfers the empty bottles G directly from the outlet star 
16 of the stretching-blowing machine 15 to the inlet star 18 of the labeling machine 17, while 
the second dynamic storage device V2 transfers the labeled, filled and closed bottles G 
directly from the outlet star 22 of the filling and closing machine 20 to a distribution station 
55, which is arranged before the packaging machine. From the outlet star 19 of the labeling 
machine 17 to the inlet star 21 of the filling and closing machine 20, the transport of the 
bottles G is carried out by a simple endless gripper chain 56 without dynamic storage 
function. Accordingly, the labeling machine 1 7 and the filling machine 20 are operated 
absolutely synchronously during normal operation. 

The dynamic buffer Vi according to Figures 1-7 comprises substantially a single 
endless conveying means 1 in the form of a roller chain 12 which is fitted with grippers 9, 
stationary guide rails 13, 14 for the roller chain with U-shaped cross section, a carriage 2 
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which can be moved along the guide rails 13, 14, and with a first 180° deflection 3 and a 
second 1 80° deflection 4 for the roller chain, an entry station E with a third 1 80° deflection 5 
and a first drive device 7, and an exit station A with a fourth 1 80° deflection 6 and with a 
second drive station 8 for the roller chain 12. All four 180° deflections 3-6 are arranged 
substantially horizontally. 

The third and fourth deflections 5, 6 define together with the connected parallel, 
aligned, strands of the guide rails 13, 14 a kind of longitudinal oval OV, which is interrupted 
only in the middle. The interruptions are followed by a coil- or spiral-shaped area W as well 
as by a vertical reconducting device R for the idle strand lb of the roller chain 12. 

As shown in Figures 3-7, the roller chain 12 presents a plurality of identical chain 
links 23, which are interconnected via cup and ball bearings 24 so they can move in a fully 
suspended manner. A total of three guide rollers 10, 1 1, 25 are rotatably mounted on each 
chain link 23. The guide roller 10 is arranged immediately on the chain link 23 and it engages 
in the groove-like recess of the guide rails 13, 14. The guide roller 1 1 is also mounted directly 
on the chain link 23 with a rotation axis which is offset by 90° with respect to the rotation 
axis of the roller 10 and it is applied to the free end of the arm of the U of the guide rail 13, 
14, which is located in the area of the entry station E and the exit station A. The guide roller 
25 is arranged on a pivoted lever 26, which in turn is mounted on the chain link 23 in a 
manner so it can be pivoted. Both the pivot axis of the pivoted lever 26 and also the rotation 
axis of the guide roller 25 are parallel to the rotation axis of the guide roller 11, where the 
guide roller 25 is mounted at approximately the same height as the guide roller 1 1 on the 
transition between the arm of the U and the connecting bar of the guide rails 13, 14. Between 
the chain link 23 and the pivoted lever 26, a tension spring 27 is inserted, which presses the 
guide roller 25 against the guide rails 13, 14. In this manner, each chain link 23 is guided 
with precision on the guide rails 13, 14 and it can be moved by a small force. 
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On each chain link 23, a passive gripper 9 in the form of elastic gripping pliers is 
arranged. Each gripper 9 has two gripper arms 28, 29, which are mounted on the chain link 
23 in such a manner that they can be pivoted, and which are pressed through an elastic 
element 30 into its gripping position. The recesses of the gripper arms 28, 29 are shaped in 
such a manner that they circumferentially hold a bottle G below the support ring T over more 
than 180° and thus fix the bottle on the conveying means 1 . When a bottle G is pressed into a 
gripper 9 and when a bottle G is pulled out of a gripper 9, the gripper arms 28, 29 yield 
elastically; therefore they do not require a separate forced guidance. Nevertheless, the bottles 
G are fixed by the grippers 9 with precision and reliably on the conveying means 1 . In the 
process, the grippers assume the horizontal position shown in Figure 3 in the area of the entry 
station E and the exit station A, in which position the middle axis of each bottle G is vertical. 
Here, the gripper 9 is applied against the external side of the circumferential track of the 
conveying means 1, namely the open side of the guide rails 13, 14. The latter are arranged in 
the area of the entry station E and the exit station A in such a manner that the open side of the 
U profile points horizontally towards the external side of the movement track. In these areas, 
the weight of the bottles G and the roller chain 12 is thus borne by the guide rollers 10, while 
the guide rollers 1 1 and 25 ensure the lateral guidance of the roller chain 12. 

The roller chain 1 2 is driven by two identically constructed drive devices 7 and 8 in 
the area of the entry station E and in the area of the exit station A. Each drive device 7, 8 
presents two identically large toothed wheels 31, 32 with a vertical rotation axis, which can 
be driven by a drive train 33 and an electro motor ME, MA with variable speed. The toothed 
wheels 31, 32 are provided with recesses on the circumference, which mesh with the axes of 
the guide rollers 1 1 . The toothed wheels 31,32 are mutually offset by half the pitch t of the 
roller chain 12, that is the distance between two grippers 9, to ensure an even drive. The drive 
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devices 7, 8 engage from the side of the grippers 9 in the roller chain 12 and are therefore 
arranged on the bottle- free idle strand lb of the roller chain 12. 

As shown in Figure 7, the carriage 2 presents a substantially horizontal base plate 34 
and it is mounted by means of several rollers 35 with vertical or horizontal rotation axis in a 
movable manner on the two guide rails 13, 14. The latter are arranged in the movement area 
of the carriage 2, that is in the coil- or spiral-shaped area W of the conveying track F with 
precision equidistantly and here they present groove-shaped openings that are directed 
upward. The transition from the position - shown in Figures 3 and 4 - of the guide rails 13, 
14 with lateral opening into the just-mentioned position with the opening in the top position 
occurs through two winding zones 36 and 37, where the first one is formed after the entry 
station E and the second one immediately before the exit station A, in each case in the area of 
the conveying strand 1 a. Because of the connection of the chain links 23 by cup and ball 
bearings 24, this transition presents no problems. The bottles G, which are fixed by the 
grippers 9 on the roller chain 12, are moved here from their vertical normal position into a 
horizontal storage position. This horizontal storage position of the bottles G, or the 
corresponding vertical position of the grippers 9, is maintained in the entire area of the 
conveying strand la between the two winding zones 36 and 37, and also in the area of the 
carriage 24. 

The carriage 2 has a first 180° deflection 3 for the conveying strand la of the roller 
chain and a second, opposite, 180° deflection 4 for the idle strand lb of the roller chain 12. 
To simplify the representation, the deflections are represented only partially in Figure 7, and 
for the same reason the grippers and the bottles are not shown. Their position in the area of 
the first deflection 3 can be seen clearly in Figure 2. One can also see that the bottles G in the 
horizontal position run over the base plate 34 together with the roller chain 1 2 from the 
stationary guide rail 14 to the stationary guide rail 13. To achieve this transfer, two 
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semicircular guide arcs 38, 39 with U-shaped cross section, opening upward, are attached to 
the base plate 34. The guide arcs 38, 39 overlap with their end areas in each case with the 
stationary guide rails 13, 14 and they end in slanted ramps 40, which are aligned with 
precision with the upper edges of the fixed guide rails 13, 14. At the ends of the ramps 40 
which are located on the inner side of the arc to allow a good transition, wedges 41 are 
placed, which in each case run laterally next to the support rails 13, 14. These wedges 41 
engage on the upper guide rollers 1 1 which are slightly broader than the lateral arms of the 
stationary guide rails 13, 14. The position of the wedges 41 is indicated with a dot and dash 
line in Figure 3, where one must picture the representation swiveled by 90° towards the right. 

Because of the above-mentioned design of the carriage 2, one ensures that both the 
conveying strand la and also the idle strand lb of the roller chain 12 are lifted out of one 
guide rail upward in a gentle and non-abrupt manner in the area of the first deflection 3 and 
the second deflection 4, and then gently deposited again after the deflection has been passed 
in the other guide rail. More precisely, the lifting is carried out by means of the wedges 41 
and the ramps 40, which engage on the rollers 1 1 , and the ramps 40, where the springy guide 
rollers 25 yield as a result of the corresponding expansion of the tension springs 27, where, 
nevertheless, because of the preliminary spring tension, the roller chain 12 is prevented from 
disengagement or lifting. The guide rollers 10 engage in the open groove of the guide arc 38, 
39, so that an exact lateral guidance is ensured. The described function is identical for a 
standing and also a moving carriage 2. 

An exact lateral guidance of the roller chain 12 in the area of the deflections 3, 4 is of 
great importance for the function of the dynamic storage device Vi, because the movement of 
the carriage 2 is effected only by the tensile force of the roller chain 12: if the conveying 
strand la is shortened by a corresponding difference in the speed of the drive stations 7 and 8, 
then the carriage 2 moves in the direction of the entry station E and the exit station A. If the 
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idle strand lb is shortened because of a corresponding difference in the speed of the drive 
stations 7, 8, then the carriage 2 moves away from the entry station E and the exit station A 
and increases the storage capacity. 

The movement area of the carriage 2, and thus of the variable area of the conveying 
section F, is limited to the spiral- or coil-shaped area W of the guide rails 13, 14, where the 
latter run with precision equidistantly and in the shape of an arc with a slight slope. The 
resulting, defined, lower final position of the carriage 2 with minimal length of the conveying 
section F is represented in Figure 2. The upper end position of the carriage 2 with maximum 
length of the conveying section F is located exactly opposite. The upper end position is 
followed by two horizontal, parallel winding zones 42, 43 of the guide rails 13, 14 for the idle 
strand lb, and those areas are followed by vertical reconducting devices R, which move the 
roller chain 12 back into the normal transport plane, or out of that plane, which is defined by 
the deflections 5 and 6. Next there are two additional parallel, horizontal areas of the guide 
rails 13, 14, which lead up to the front side of the oval OV and then open after 90° deflections 
into the entry station E or exit station A. In Figure 2, only partial areas of the roller chain 1 2 
with grippers 9 are represented, although the roller chain 1 2 in fact runs over the entire 
represented area of the guide rails 13, 14 with the exception of the two short pieces between 
the deflections 3 and 4 of the carriage 2. There the track rollers 35 of the carriage 2 are 
located. 

Figure 2, to simplify the representation, shows only a single spiral or coil. In practice, 
the storage area proper will be designed in the shape of a multiple coil with vertical and/or 
horizontal middle axis/axes to achieve an appropriately high buffering capacity. The 
reconducting devices R are then lengthened accordingly. 

During the normal operation of the above described device Vj, the motor ME is 
driven exactly synchronously with the stretching-blowing machine 15 and the motor MA 
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exactly synchronously with the labeling machine 17. Instead, it is also possible to connect the 
drive stations 7, 8 by means of drive trains by the drive motors of the stretching-blowing 
machine 15 or the labeling machine. Here, the just blown bottles G in the input station E are 
snapped in successively in the usual manner at the proper pitch by the outlet star 1 6, which is 
provided with controllable gripper arms, of the stretching-blowing machine 15 into the 
grippers 9 of the roller chain 12 and thus fixed securely. Subsequently, the conveying strand 
la of the roller chain 12 runs, in the direction of the arrow, sequentially through the first 
winding zone 36, an area of varying length of the internal coil W, the first deflection 3 of the 
carriage 2, an area of varying length of the external coil W, the second winding zone 37, and 
finally reaches the fourth deflection 6 and the starting station A. There, the bottles G are 
taken up one after the other by the inlet star 18 of the labeling machine 17, which is provided 
with controlled grippers, by the grippers 9. 

After passing the inlet star 18, the idle strand lb of the roller chain 12 runs, in the 
direction of the arrow, sequentially through the second drive device 8, a reconducting device 
R, a winding zone 42, an area of varying length of the external coil W, the second deflection 
4 of the carriage 2, an area of varying length of the internal coil W, the winding zone 43, a 
reconducting device R, the first drive station 7, and finally it again reaches the third 
deflection 5 and the entry station E. 

If the two drive stations 7 and 8 work with the same output, then the above-described 
movement of the conveying means 1 occurs while the carriage 2 is not moving. If the 
labeling machine 17, and thus the second drive station 8, runs more slowly than the first drive 
station 7, or if it is stopped, then the conveying strand 1 a between the entry station E and the 
exit station A is lengthened; the idle strand lb is shortened to the same extent, resulting in the 
carriage 2 moving counterclockwise from the position shown in Figure 2, and the conveying 
section F and the storage capacity are increased as a result. This carriage movement continues 
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until the two drive stations 7 and 8 work again with the same output. If the second drive 
station 8 works more rapidly than the first drive station 7, then the process is reversed, the 
carriage 2 moves counterclockwise, and the conveying section F and the storage content are 
decreased as a result. 

In this manner, without any additional drives and control measures for the carriage 2, 
an automatic change in the conveying section F is produced solely as a function of the speed 
of the drive devices 7 and 8. In the process, the bottles G, due to their continual fixation by 
the grippers 9, are moved from the entry station E to the exit station A, while remaining 
stable, and they can be moved at a greater speed even in the area of the deflections. Because 
of the horizontal orientation of the bottles G in the area of the spirals or coils W, the packing 
density is very high and thus the storage capacity is high with little space consumption. If 
needed, the bottles G can also be transferred in the state in which they are used to 
corresponding processing machines, for example, a rinser, or a processing step, for example, 
cooling or cleaning, occurs already in the device Vi. However, it is also possible, due to the 
elasticity of the grippers 9, to remove by sorting certain bottles G at certain places, for 
example, because of errors which have been detected in an inspection device, or the bottles G 
can be distributed in the area of the exit station A to several removing conveyors. 
Furthermore, on the chain links 23, lateral braces for the bottles G can be applied and/or the 
grippers can be manufactured in the form of a single piece made of an elastic plastic. 

For the transport of heavier objects, for example, filled glass bottles, which are not 
suitable for a horizontal buffering, the winding zones can be omitted, so that the guide rails 

* 

13, 14 point upward even in the area of the entry station E and the exit station A with the 
groove-shaped opening, as shown in Figure 7. In this case, the grippers 9 should be arranged 
opposite the position in Figure 3 with a swiveling by 90° on the chain link 23, in such a 
manner that they are at a sufficient distance from the guide rollers so that the bottles G can be 
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transferred without impediment over the carriage 2. In this case, it is also possible to attach 
instead of the grippers 9, substantially horizontal support plates 44, which can negotiate 
curves, to the chain links 23, as shown in Figure 9 for another embodiment example. These 
support plates form a substantially continuous conveyance surface for the objects, which lie 
on said surface. Here, it should be noted that the slope of the coil W and the slope of the 
ramps 40 are added. For relatively fixed objects, such as, for example, cardboard packages 
for drinks, this is not a problem. For less fixed objects, such as, for example, filled drink 
bottles, the embodiment example according to Figures 8-10, which is described below, is 
particularly advantageous, because the support plates 44 in the area of the carriage T here do 
not experience any additional elevation movement. 

The dynamic buffer V3 according to Figures 8-10 comprises substantially a single 
endless conveying means 1 in the form of a roller chain 12', which is fitted with support 
plates 44 which can negotiate curves, stationary guide rails 13', 14 f for the roller chain, each 
made of two angular profiles arranged in a mirror arrangement, a carriage 2\ which can be 
moved along the guide rails 13', 14', with a first 180° deflection 3' and a second 180° 
deflection 4* for the roller chain, an entry station E with a third 180° deflection 5* and a first 
drive device 7, and a starting station A with a fourth 1 80° deflection 6 1 and a second drive 
station 8 for the roller chain 12\ The first and second deflections 3\ 4* are arranged 
substantially horizontally, while the third and fourth deflections 5 1 , 6 ! run substantially 
vertically. 

The course of the conveying section F with a conveying strand la and an idle strand 
lb of the conveying means 1 is defined by the deflections 3-6 1 and the guide rails 13'- 14', 
where the guide rails 13', 14' in the area of the entry station E and the exit station A are 
arranged parallel to each other. In addition, the coil W is provided with several windings to 
increase the storage capacity; accordingly, the vertical reconducting device R is lengthened. 
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Otherwise, the effect and function are identical to those indicated for the dynamic storage 
device Vi according to Figure 2. The entire arrangement stands on several columns 46, of 
which only two are represented. In contrast to the dynamic storage device Vi, however, the 
dynamic storage dynamic device V3 is not provided with winding sections for the conveying 
means 1\ This means that the support plates 44 of the conveying strand la, except for the 
slope of the coil W, are oriented substantially continuously horizontally and are therefore 
capable of transporting standing bottles, cardboard packages and similar items without 
breakdown even at high output levels. 

As shown in Figures 9 and 10, the endless roller chain 12' presents a plurality of 
identical chain links 23\ which are interconnected via a cup and ball bearing 24 1 so that they 
can be moved in a fully suspended manner. On each chain link 23', a total of three guide 
rollers 10', IT, 25' are mounted rotatably. The two guide rollers 10 f , IT with horizontal 
rotation axis are arranged immediately on the chain link 23' and they run on the two 
horizontal arms of the guide rails 13', 14\ The guide roller 23* is arranged on the bottom side 
of the chain link by means of a vertical bolt 45 in such a manner that its height can be 
adjusted, and it is pushed by a compression spring 47 downward in the lower end position, 
which is fixed by abutments that are not represented, as shown in Figure 9. At the lower end 
of the bolt 45, a thrust block 48 in the form of a ball is arranged. The guide roller 23' engages 
between the two vertical arms of the guide rails 13 ! , 14', which form a kind of guidance 
groove. In this manner, each chain link 23 is guided with precision on the guide rails 13 ! , 14', 
and can be moved with little force. In addition, on the horizontal, upper arm, which is slightly 
crimped upward, of each chain link 23', and which carries the cup and ball bearing 24, a 
substantially horizontal support plate 44 for the objects to be transported is attached. The 
support plates 44 are concave-convex in design and thus also capable of negotiating curves in 
the horizontal direction. 
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As shown in Figure 10, the carriage T has a substantially horizontal frame 49, and it is 
mounted by means of several rollers 35* with vertical or horizontal rotation axis on the two 
support rails 13\ 14', in such a manner that it can be moved. It presents a first 180° deflection 
3 1 for the conveying strand la of the roller chain 12' and a second, opposite, 180° deflection 4' 
for the idle strand lb of the roller chain 12\ This situation is represented only partially in 
Figure 10 for simplicity's sake. The deflections 3\ 4' are attached by means of two 
semicircular guide arcs 38', 39* to the frame 49, where said arcs present a U-shaped cross 
section which opens upward. The guide arcs 38 f , 35 f overlap with their end areas over the 
guidance groove which is formed between the two angular profiles of each guide rail 13', 14'. 
They transition into slanted ramps 40', which engage in the guidance groove. Through these 
ramps 40', which engage on the thrust blocks 48, the movable guide rollers 25 f are gently 
lifted out of the guidance groove of the guide rails 13', 14 f , or they are lowered gently into the 
guidance groove. Between the two ramps 40' of the guide arc, the thrust blocks 48 slide 
continually on the bottom surface of each guide arc 38', 39'. This change in height is limited 
to the movable guide rollers 25', while the chain links 23' and the support plates 44 do not 
leave their plane of conveyance. To ensure an exact guidance of the support plates 44 even in 
the area of the deflections 3 f , 4 f , additional arc-shaped guide elements in the form of, in each 
case, two parallel down holding clamps 50, 51 are provided concentrically with respect to the 
already described guide arcs 38', 39', where the guide elements engage from above on the two 
guide rollers 10', 1 V of each chain link 23 1 , and thus reliably prevent a tipping movement or a 
lifting of the chain link 23\ 

On the basis of the above described embodiment of the carriage T one ensures that 
both the conveying strand la and also the idle strand lb of the roller chain 12\ in the area of 
the first deflection 3* and the second deflection 4' are separated gently and without impact 
from one of the guide rails 13\ 14' and coupled to the other one of the guide rails 13', 14\ 
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This function is identical for the standing or the moving carriage 2\ To improve the guidance, 
an additional guide roller 52 can be arranged - as indicated in Figure 9 using a dot and dash 
line - can be arranged on one or both sides of the chain link 23 f under the guide rollers 10' 
and 11 respectively. Moreover, it is also possible, in the case of the roller chain 12', to 
arrange grippers 9 for the fixation of the object G in addition to the support plates 44. It is 
recommended, particularly in the case of high output levels, to also arrange, in the area of the 
deflections 3', 4 1 on the carriage T at least on the side of the guide elements which is located 
outside of the arc, guide elements for the objects G, in the form of guide railings, bands, air 
nozzles, small roller railings, etc. The guide elements, if necessary, can also be driven by 
engagement with the chain movement in the area of the carriage 2\ On the side which is 
inside the arc, guide bars 53 for the objects G can be applied on the support plates 44, as 
represented with a dot and dash line. If the coil W is stretched to the shape of an oval, then it 
is advantageous to design carriage 2, 2' with articulations, for example, with a pivot 
articulation in the middle of the base plate 34 or of the frame 49. 

The carriage T can negotiate curves even better if, as shown in Figure 11, each 
deflection 3 f , 4 f is mounted pivotably on the frame 49, with its guide arc 38', 39 ! and other 
attached parts, by means of an articulation 57, 58, and if each deflection engages with its own 
track roller 35' in the guide rails 13', 14*. Coaxially to the articulations 57, 58, deflection 
wheels 59, 60 can be arranged, which are surrounded by the roller chain 12' and thus receive 
the tractions exerted by the latter chain. The guide arcs 38', 39' consequently experience a 
reduction in load. 

In the case of the dynamic storage device according to Figures 2-6, the grippers 9 are 
arranged in a fixed position on the roller chain 12. In contrast to that arrangement, in the 
embodiment according to Figure 12, the grippers 9 are arranged on the roller chain 12 in such 
a manner that they can be moved. In each case, two adjacent grippers 9 are combined to form 
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a single structural unit 6 1 , which in turn is mounted in such a manner that it can be pivoted on 
the lateral extension arms 62 of the roller chain 12. 

By means of springs or similar parts, which are not shown, the structural unit 61 is 
pressed against the abutment 63 formed on the extension arms 62. In this position, the 
connection line between the two grippers 9 of the structural unit 61 runs substantially 
transversely to the roller chain 12, i.e., the connection line and the roller chain form a right or 
obtuse angle. 

Using in each case one stationary cam 70, which is represented with a dot and dash 
line, the structural units 61 are pivoted in the area of the deflections 5, 6 of the entry station E 
and of the exit station A into a second position, in which the connection line between the two 
grippers 9 of a structural unit 61 is substantially parallel or tangential to the roller chain 12. In 
this position, the objects G can be introduced into the grippers 9, or removed from them, 
without problem individually and one after the other by the inlet star 18 or the outlet star 19. 
These processes become possible because of the spreading open of the structural unit 61 due 
to the separation from the roller chain 12, which is caused by the extension arms 62. In the 
straight areas of the roller chain, on the other hand, the grippers are very close to each other, 
so that, compared to a conveying chain with rigid grippers, a substantially higher storage 
capacity can be achieved with the same length of the roller chain 12. 

The roller chain 12" according to Figure 13 differs substantially from the roller chain 
12' according to Figures 9 and 10 in that the movable guide roller 25' is connected by 
articulation in a manner which does not allow for height adjustment, rather the articulation is 
achieved by means of a pivoted lever 26 which allows pivoting on the chain link 23". In the 
represented, lower end position of the guide roller 25', where the latter engages between the 
stationary guide rails 13', 14* - not shown - the guide roller is fixed by means of a snap 
connection 64 to the chain link 23" in a manner which allows detachment. The pivoted lever 
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26 is firmly connected to a control cam 65. The latter is pressed downward in the area of the 
deflection 3' and 4 f of the carriage 2' by cams in the manner of the down holding clamps 51 , 
resulting in the guide roller 25' being swiveled out of the guide rails 13', 14 f , and the roller 
chain 12" can be deflected. 

Immediately below the support plate 44, an additional guide roller 71 is mounted on 
the chain link 23". This guide roller takes over the guidance of the roller chain 12" in the area 
of the deflection 3\ 4\ either by means of the guide arcs 39* or by means of the deflection 
wheels 59, 60. 

This embodiment allows a particularly gentle transition of the roller chain 12* in the 
area of the carriage T without change in the height of the support plate 44, while presenting a 
simple construction procedure. 

The dynamic storage device according to Figures 1 4 and 1 5 differs from the 
embodiment according to Figures 3 and 4 by features including the fact that here the guide 
rails 13 and 14 are formed in each case by six parallel round rods 72. Furthermore, on each 
chain link 23, two double levers 66, 67 are mounted in a scissor-like arrangement which 
allows pivoting. At the ends of the two double levers 66, 67, a total of four profiled guide 
rollers 73 are mounted rotatably. 

By means of spiral springs 74, the double levers are pushed in the spread out position 
which is represented in Figure 14 on the right side as well as in Figure 15, where the spiral 
springs in this position are substantially perpendicular to the round rods 72. In this position, 
the guide rollers 73 engage on the sixth round rods 72 and they achieve a precise guidance of 
the roller chain 12. 

The guide arcs 38, 39 of the carriage 2 are also formed from parallel round rods 75, of 
which there are four. The latter rods are designed in such a manner that they engage between 
the round rods 72 of the guide rails 13, 14 and are capable of gripping the guide rollers 73 at 
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their tapered areas. At the time of the entry into the round rods 75 of the guide arcs 38, 39, 
the double levers 66, 67 are pressed together against the force of the tension spring 74, so that 
they run transversely to the round rods 72. In this spread position, they are taken over by the 
round rods 75 and guided through the guide arcs 38, 39 and the deflections 3, 4, respectively, 
to the given other guide rail 13 or 14, respectively. There they are released by the round rods 
75, and then the double levers are spread open and the guidance is again taken over by the 
round rods 72. 

A particularly cost effective and operationally reliably embodiment of a dynamic 
storage device is shown in Figures 16-22. This storage device differs from the storage device 
of Figures 14 and 15 particularly in that here the guide rails 13 and 14 are each formed by 
two parallel pipes or round rods 72, and in that on each chain link 23 only one double lever 
66 with profiled guide rollers 73 is mounted in such a manner that it can be pivoted. 

On each end of each double lever 66, profiled guide rollers 73 are arranged so they 
can rotate independently of each other, in such a manner that they receive or partially 
surround the given round rod 72. 

Between each chain link 23 and its double lever 66, a tension spring 74 is inserted, 
which tends to pivot the double lever 66. Thus the guide rollers 73 are pushed on the round 
rods 72. In Figure 16, the tension spring 74 tends to pivot the double levers 66 in the 
counterclockwise direction. 

The double levers 66 are at a slight slant with respect to the link chain 12 or the round 
rods 72, and they can thus compensate without any problem for slight changes in the 
separation between the round rods 72 which are attached to spacers 76 by welding or 
clamping. The pivot axis between the chain link 23 and the double lever 66 is located either 
exactly in the middle of the double lever (Figure 17) or slightly off center (Figure 16). The 
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off-center arrangement, under some circumstances, results in a better stabilization of the 
double lever 66, particularly in case of a high tensile force and in the area of the deflections. 

The exact guidance of the link chain 12 in the area of the first and section deflection 
3, 4 of the carriage 2 is carried out by toothed deflection wheels 59, 60, in a manner similar to 
Figure 1 1. In Figure 18, only one deflection wheel 59 is shown. Both deflection wheels 59, 
60 are provided on their circumference with bores 77, in which bolts or heads 78 provided on 
the chain links 23 engage. 

Directly on each deflection wheel 59, 60 or on the rings or disks that are rotatably 
attached to them, bearing blocks 79 are attached in the areas between the bores 77 (not shown 
in Figure 18). In each bearing block 79, a shaft 80 is mounted rotatably and oriented radially 
to the rotation axis of the deflection wheel 59, 60. On the inner end of the shaft, a roller lever 
81 with a rotating cam roller 82 is attached. A two-arm control fork 83 is attached to the 
external end of each shaft 80. Said fork works in cooperation with control heads 84, which 
are arranged on both sides of the guide rollers 73, coaxially with respect to the latter on the 
double lever 66. 

The control forks 83 are designed in such a manner that they engage the two control 
heads 84 on the same side of a double lever 66 on top of each other, substantially on the areas 
which point in the direction of movement and opposite the direction of movement of the 
roller chain 12. In this manner, an exact pivoting or fixation of the double lever 66 in the area 
of the deflections 3, 4 can be achieved. 

The cam rollers 82 engage in two groove-like control cams 85, which are attached to 
the carriage 2 and 2\ respectively. The control cams 85 are designed in such a manner that 
the control forks 83, in the inlet area and the outlet area between the deflection wheels 59, 60 
and the roller chain 12, correspond to the slanted position of the double lever 66, in which the 
latter are engaged with the round rods 72. Thus the stable introduction and exit of the roller 
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chain 12 becomes possible. However, in the intermediate area, the control forks 83 assume a 
more slanted position, so that the double levers 66, in accordance with the left position in 
Figure 16, do not engage in the inlet area and engage in the outlet area with the round rod 72. 

An additional improvement of the guidance of the roller chain 12 on the round rod 72 
can be achieved by cylindrical support rollers 86, which are arranged in a fixed position on 
the chain links 23. The support rollers 86 can also carry the weight of the link chain 12, the 
grippers 9 and the bottles G. Because of their cylindrical jacket, they do not impede the 
engagement or disengagement between the round rod 72 and the guide rollers 73. 

It is also possible to fix the double levers 66 in a detachable manner with respect to 
the chain links 23 by means of a snap-on connection 64, similar to that of Figure 13. Instead, 
one can also attach spring-mounted control cams 87 to the chain links 23, which cams are 
attached by means of cam ramps - not shown -to the carriage 2, 2\ or disengaged with the 
double levers 66. 

The dynamic storage device according to Figure 22 differs from the storage device 
according to Figures 16-21 primarily in that here the uncoupling of the pivotable guide rollers 
73 occurs by means of ramps that are attached to the carriage 2, similarly to Figure 7. These 
slanted ramps 41 lift the abutting lower guide rollers 73, resulting in the double lever 66 
pivoting and the rollers 73 disengaging from the round rods 72. In this position, the double 
levers 66 are attached by the base plate of the carriage 2, over which the rollers 73 run. 
Conversely, in the outlet area of the deflections 3, 4, the bottom guide rollers 73 are lowered 
through corresponding ramps 41. Belts 88, which run over the rollers 89, receive the tensile 
force exerted by the roller chain 12, so that no deflection wheels are required. 

The dynamic storage device according to Figure 23 differs from the embodiment 
according to Figure 2 primarily in that here the middle axes of the coils W of the parallel 
guide rails 13, 14 are arranged horizontally, resulting in the coils W assuming an essentially 



21 



vertical position. As a result, the arrangement is particularly space saving. In addition, in the 
outlet area A, three identical outlet stars 1 8 are connected to the conveying strand 1 a of the 
flexible conveyor 1 , where each of the outlet stars grips every third bottle G. As a result, a 
triple or multiple track distribution of the bottles G becomes possible. 

In the case of the dynamic storage device according to Figure 23, no separate drive 
station 7, 8 are provided. Instead, the drive motors MA and ME act directly on the toothed 
deflection wheels 90, 91 in the area of the input station E and the output station A. 

The embodiment examples according to Figures 24-28 are based partially on the 
embodiment example according to Figures 16, 17 and 18. Here the external guide rail 13 and 
the internal guide rail 14 are also each constructed from two parallel round rods 72 with 
spacers 76, which are attached in a stationary frame with columns 46. Here too, each chain 
link 23 presents two pairs of profiled guide rollers 73, which run on the round rods 72, where 
the guide rollers 73 on the exterior of the arc are mounted on a double lever 66, which in turn 
is mounted in a manner which allows pivoting to the chain link 23. The guide rollers 73 in the 
interior of the arc, however, are not mounted directly on the chain link 23 and thus cannot be 
pivoted. The guide rollers 73 take over the guidance of the roller chain 12 in the area of the 
two deflections 3, 4 of the carriage 2 (see Figure 28). 

In the embodiment examples according to Figures 24-28, a ratchet 92 is mounted in a 
manner which allows pivoting on each chain link 23, where the ratchet is prestressed by a 
torsion spring 93. The pivot axis of the ratchet 92 is parallel to the pivot axis of the double 
lever 66; the torsion spring 93, in Figure 24, works clockwise. The ratchet 93 works in 
cooperation with a transverse peg 94, which is attached parallel to the rotation axis on the 
double lever 66 projecting on both sides. If the transverse peg 94 is engaged with the ratchet 
92, then the double lever 66, together with the chain link which acts as an abutment, is 
prevented from rotating, and its two guide rollers 74 are engaged with the round rod 72. This 
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position, in which the double lever is substantially vertical to the round rods, is interrupted 
only at the time of the pass through the first deflection 3 and the second deflection 4 in the 
area of the carriage 2. 

For this purpose, a control cam 95 is provided on the ratchet 92, which cam works in 
cooperation with the ramp 41 on the carriage 2. If the control cam 95 comes in contact with 
this ramp 41, then the ratchet 92 is pivoted against the force of the torsion spring 93 
(counterclockwise in Figure 24), it becomes disengaged with the transverse peg 94 thus 
releasing the double lever 66. The position of the latter is now determined in the area of the 
carriage 2 by an arc-shaped groove cam 96, which is attached to the carriage. The design here 
is such that the double lever 66 is pivoted immediately before the arrival at the deflection 3 or 
4, respectively, by a sufficient distance so that its two guide rollers 74 can pass between the 
round rods 72 (position X in Figure 28). Conversely, immediately after leaving the 
deflections 3, 4, the double lever 66, after having been passed entirely through the area 
between the two ground rods 72, is pivoted back into its normal position, in which its two 
guide rollers 74 again engage "from outside" on the round rods 72, resulting in the ratchet 93 
snapping automatically on the transverse peg 94. 

In the embodiment examples according to Figures 17 and 24-27, in identical 
situations, a transversely projecting support S is arranged on each chain link 23 consisting of 
metal sheet and/or plastic. In the embodiment example according to Figure 17, a gripper 9 
according to Figure 4 is arranged on each support S, where the gripper presents two pivotable 
gripper arms 28, 29 and a spring 30 which is applied to said arms in the closing sense or 
gripping sense. In the embodiment example according to Figures 24 and 25, a support plate 
44 according to Figure 9 is arranged on each support S, where a projection 97 is also formed 
on the support plate for mutual bracing. In the embodiment example according to Figure 26, a 
gripper 9 is arranged on each support S, where the gripper arms 28, 29 of the gripper 
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constitute a single piece made of elastic plastic. In the embodiment example according to 
Figure 27, a gripper 9 is arranged on each support arm S, whose gripper arms 28, 29 are 
designed for the suspended transport of preferably filled bottles G. The gripper arms 28, 29 
enclose the bottle neck below the support ring T almost completely, thus ensuring a stable 
securing of the bottle G. The gripper arms are provided on the other side of their pivot axis 
with counter arms 98, by means of which they can be forced open by stationary control cams 
99, against the force of the spring 30 in the area of the input station E and the output station 
A. 

By means of the grippers 9 according to Figures 4, 17, 26 and 27, which all enclose 
the bottle neck at least partially, the bottles G are fixed with friction lock and positive lock, 
and centered. The bottles G thus maintain their precise position with respect to the roller 
chain 1 2 as they pass through the dynamic buffer. 

The carriage 2 according to Figure 28, like the carriage 2 according to Figure 22, is 
guided in a movable manner by means of several track rollers 35 on the total of four round 
rods 72 of the external guide rail 13 and the internal guide rail 14. Besides the already 
described ramp 41 for controlling the ratchet 92 and the groove cam 96 for controlling the 
double lever 66, the carriage presents two guide arcs 100 which define the first and second 
deflection 3, 4 and which work in cooperation with the guide rollers 73 which are mounted 
directly on the chain links 23 and in such a mariner that they deflect the roller chain 12 
exclusively by roller friction. The guide arcs 100 engage on the opposing sides of the guide 
rollers 73, while the sides of the guide rollers 73 which point away from each other work in 
cooperation with the round rods 72. Thus, an overlapping or impact- free transition of the 
guide rollers 73 from the round rods 72 to the guide arcs 100, and vice versa, is possible. 
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